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1 EP 0 498 

Description 

The present inv ntion relates t a process of pre- 
paring a hydrophobic or aerophilic powdered solid 
which is dispersible in water or in an aqueous solution 5 
(in the following referred to as a water dispersible sol- 
id) in the form of discrete micro particles. 

More specifically the invention relates to a proc- 
ess of preparing water dispersible hydrophobic or ae- 
rophilic powdered colorants and biologically active 10 
solids. 

It is well known that the coloring effect of a colo- 
rant or pigment dispersed in an aqueous medium in- 
creases with decreasing particle size of the colorant 
or pigment and that the color intensity of the disper- 15 
sion increases with increasing dispensability. 

It is also well known that the bioavailability of bio- 
logically active powdered solids, such as carotenoids 
and drugs, such as griseofulvin, ibuprofen, benzodia- 
zepines and hormones, such as progesteron dis- 20 
persed in an aqueous medium increases with de- 
creasing particle size of the dispersed solid. 

Therefore, there is a need for providing water dis- 
persible hydrophobic or aerophilic solids of a small 
particle size, e.g. a particle size not exceeding 1 0 |im 25 
and more preferably not exceeding 2um. 

Various methods of reducing the particle size of 
hydrophobic/aerophilic compounds to a maximum 
average of lO^im have been disclosed. It is known to 
mill p-carotene together with edible oil in a colloid mill 30 
(Chimia 21 , 329 (67)). Using this method it is possible 
to achieve a p-carotene content in the oil of about 
30%. 

Published Japanese patent application No. 57- 
3861 discloses a process for preparation of a water- 35 
dispersible carotenoid formulation which comprises 
mixing and grinding a carotenoid with gum arabic in 
a dry state using a grinding apparatus, such as rotary 
ball mills, vibration ball mills, and hammer mills. Fol- 
lowing grinding the solid product can be dissolved in 40 
water and the resulting solution can be converted into 
a powder by spray drying or freeze drying. A powder 
formulation having a carotenoid content of 1.5 per- 
cent by weight is obtained. A disadvantage of this 
method is that the milted compounds may be dam- 45 
aged due to the increase of temperature during grind- 
ing or milling in the dry state because of the lack of 
efficient cooling equipment. Furthermore, it is diffi- 
cult to prevent oxidation of the milled compounds dur- 
ing a dry grinding or milling operation. so 

Moreover, Chimia 21, 329 (1967), DE application 
No. 12 11 911 and DE publication No. 25 34 091 dis- 
close methods of dissolving the active compound in 
a chlorinated organic solvent, emulsifying the solu- 
tion in a g latine/sucros solution and extracting the 55 
solvent from th emulsion causing the activ com- 
pound to crystallize in microcrystalline f rm. A disad- 
vantage f this method is that it is technically impos- 
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sible to remove the organic solvent completely and 
the solvent is a potential hazard during the process 
and as res id u s in the final product. 

DK-B-1 54.395 discloses a preparation, which 
has been prepared by dissolving a carotenoid or a re- 
tinoid in an organic solvent that is miscible with water 
at a temperature of between 50 and 200°C optionally 
under pressure in less than 10 sec. The resulting mo- 
lecular-disperse solution is immediately mixed with 
an aqueous solution of a hydrocolloid followed by an 
isolation of the colloid-disperse particles from the sol- 
vent to obtain a dry free flowing powder that can be 
dispersed in water. This method is disadvantageous 
because of the use of organic solvents that require 
special equipment for collection of the solvents. Fur- 
thermore, the concentration of the active compound 
will be relatively low in the final product, i.e. a maxi- 
mum of about 20 percent by weight. Furthermore, it 
is stated that it has not been possible to mill hydropho- 
bic solids, such as p-carotene in water or in an aqu- 
eous system to obtain the desired particle size with- 
out damage to the active compounds. 

Research Disclosure (RD) 17064, June 1978, de- 
scribes a method of preparing stable carotenoid col- 
orants, wherein the carotenoids are milled in ball mills 
in an aqueous or oily medium in the presence of a pro- 
tective colloid and a carrier, such as gelatine, and an 
ionic emulgator. The milling in the aqueous medium 
is followed by a spray drying process resulting in a 
water dispersible colorant having a carotenoid con- 
tent of about 10%. However, the ionic emulgator will 
be present in the final product, which is undesirable 
especially when the colorant is to be used in food 
products. 

It is well known that an aqueous dispersion of 
particles of hydrophobic/aerophilic solids can be pre- 
pared by mixing a hydrophobic/aerophilic solid with 
water in the presence of a wetting agent or tenside, 
such as lauryl sulfate or polysorbate. Without the use 
of a wetting agent milling is impossible, and without 
sufficient wetting the particles will agglomerate and 
the suspension will become too viscous for milling. 

The object of the invention is to provide a process 
for preparing a hydrophobic/aerophilic solid that can 
be dispersed in water in the form of discrete micro par- 
ticles without the use of oils, organic solvents and/or 
wetting agents or similar additives to form a microen- 
capsulated product having a concentration of up to 71 
% of hydrophobic/aerophilic solid. 

This object can be achieved by the process of the 
invention which process is characterized in that the 
solid is milled in an aqueous medium in the presence 
of a hydrocolloid in an amount of not less than about 
10 percent by weight of the hydrophobic/aerophilic 
solid, to obtain a su pensi n containing susp nded 
particles of an average particl siz not exceeding 1 0 
(jjn and fin ly dividing and drying th suspension 
thus formed t btain a powder. 
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It is further assumed that the hydrocolloid, such 
as gelatin , provides suffici nt w tting of the hydro- 
phobic/aerophilic materiai to avoid agglom ration of 
the fine particles formed during the milling process. 
The required minimum amount of the hydrocolloid to s 
provide sufficient wetting of the solid is dependent on 
the specific solid and hydrocolloid and the presence 
of other excipients. 

It is assumed that the hydrocolloid protects the 
new surfaces resulting from the milling of the relative- 10 
ly coarse particles of the hydrophobic/aerophilic ma- 
terial by creating a thin film that is intimately bound to 
the reactive new surfaces, thus preventing the par- 
ticles to agglomerate due to hydrophobic interactions. 
Furthermore, the hydrocolloid reduces the surface 15 
tension and increases the dispersability of the final 
product. 

Moreover, the hydrocolloid protects the milled 
particles in both the liquid and the dried state, thus 
preventing recrystallisation and crystal growth of ma- 20 
terials, such as low melting hormones, low melting lip- 
ids and other fat soluble materials. 

Surprisingly, it has been found that by using the 
process of the invention microencapsulated products 
having a concentration of hydrophobic/aerophilic sol- 25 
id of up to 71% can be obtained. 

The milling is preferably effected in a bead mill or 
any similar mill having cooling equipment for main- 
taining the temperature below a value at which the hy- 
drofobic/aerophilic materials are decomposed and 30 
wherein the materials can be kept under a controlled 
atmosphere. 

In a preferred embodiment of the process accord- 
ing to the invention the hydrophobic/aerophilic solid 
is preferably added to an aqueous solution of a hydro- 35 
colloid that has been degassed by boiling under va- 
cuum and preferably covered by N 2 or any other inert 
gas. The mixture is then stirred at a temperature of 
between 0°C and 100°C, the lower limit being deter- 
mined by the temperature at which the hydrocolloid 40 
forms a gel and the upper limit being determined by 
the heat lability of the active compound. Antioxidants 
may be added to the suspension. 

The suspension is transferred to the mill which 
can be any type that is capable of milling the solid to 45 
a maximum particle size of 10>m, is equipped with a 
cooling jacket and wherein the atmosphere can be 
controlled. During the milling the temperature is be- 
tween 0°C and 100°C, preferably above 60°C and the 
pressure is preferably between 0 and 5 bar. The sus- so 
pension may be pumped through the mill in a peristal- 
tic pump or using a gear pump having a flow of from 
50 to 1000 ml/min, preferably from 1 50 to 400 ml/min. 

Solid hydrophobic/aerophilic materials that can 
be milled and encapsulated in the process according 55 
to the invention include carot n ids, such as 0-caro- 
tene, annatto, bixin, norbixin, capsanthin, capsoru- 
bin, lycop ne, p-apo-8'-carotenal, flavoxanthin, lu- 



tein, cryptoxanthin, rubixanthin, violaxanthin, rho- 
doxanthin, canthaxanthin, astaxanthin and citranax- 
anthin and d rivatives thereof; natural colorants, 
such as curcumin, chlorophyll, carmine, etc.; and 
drugs, such as griseofulvin, ibuprofen, benzodiaze- 
pines, phenacetin and hormones. 

Hydrocolloids that can be used in the process ac- 
cording to the invention include exudates, such as 
gum ara bic. tragacanth, gum karaya, gum ghatti; ex- 
tracts from seaweed, such as agar, alginate, carra- 
geenan and furcellaran; extracts from plants, such as 
pectin and arabinogalactan; extracts from marine and 
terrestrial animals, such as gelatine s and other pro- 
teinaceous hydr ocolloid s; flours from seeds, such as 
guar, locust bean, s oya bea n; proteins from seeds, 
such as soya bean protei n; flours from cereals, such 
as starches and microcry stall ine cellulose; biosyn- 
thetic or fermentation derived hydrocolloids, such as 
dextran, xanthan and curdlan; chemically modified 
hydrocolloids, such as cellulose derivatives, including 
m ethvl cellulose , and other derivatives, including 
m odified starch es and low methoxyl pectin; synthetic 
hydrocolloids, such as polyvinylpyrrolidon, carboxyvi- 
nyl polymers, etc. 

The aqueous medium can optionally further con- 
tain excipients in an amount of up to 70 percent by 
weight of the suspension, such as a dissolved carbo- 
hydrate, such as sorbitol and sucrose, and/or an an- 
tioxidant or an oil containing an antioxidant. 

The resulting suspensionjs_fineJy__gLiyided and 
dried using any combination of conventional meth- 
ods, such as spray cooling, spray drying, modified 
spray drying or sheet drying and crushing, etc. 

Another advantage of the process according to 
the invention is that the hydrocolloid used in the mil- 
ling of a hydrophobic/aerophilic solid can act as a ma- 
trix material in- a subsequent encapsulation process. 
Such processes will be described in the following. 

Spray cooling 

In a spray cooling process a suspension contain- 
ing a hydrocolloid is preferably sprayed using an 
atomizing nozzle or an atomizing wheel at a temper- 
ature higher than the gelling/melting point, i.e. from 
about 38° to about 95°C and at a viscosity of prefer- 
ably between 50 and 300 mPa.s in a spraying cham- 
ber, wherein the temperature is from 0° to about 40°C, 
thereby forming microcapsules of gelatinized hydro- 
colloid. 

A powdery spraying excipient is preferably blown 
into the spraying chamber in order to prevent agglom- 
eration of the gelatinized microcapsules and to pre- 
vent adherence to the chamber wall. The spraying ex- 
cipi nt is preferably supplied in an amount of from 5 
to 50 percent by w ight based on the weight f the fi- 
nal product. 

The microcapsules are transferred to a f luidized 
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bed, wherein they may be dried to a residual water 
content of between 0 and 10% (pref rably from 2 to 
5%) and in which xcessiv spraying xcipi nt is 
separated. The drying air temperature is preferably 
from about 0° to about 60°C. 5 

Modified spray drying 

The modified spray drying process differs from 
the spray cooling process in that the temperature in 10 
the spraying chamber is high, preferably between 50° 
and 95°C. 

In the modified spray drying process the suspen- 
sion is preferably sprayed at a temperature of from 5° 
to 99°C and at a viscosity of from 50 to 300 mPa.s us- 1 5 
ing an atomizing nozzle or an atomizing wheel in a 
spraying chamber, wherein the temperature is from 
50° to 95°C. 

A powdery spraying excipient may be blown into 
the spraying chamber in order to prevent agglomera- 20 
tion of the formed microcapsules and to prevent ad- 
herence to the chamber wall. The spraying excipient 
is preferably supplied in an amount of from 5 to 50 per- 
cent by weight based on the weight of the final prod- 
uct. 25 

The powdered microcapsules may be transferred 
to a ftuidized bed, wherein they may be dried to a re- 
sidual water content of between 0 and 10% (prefer- 
ably from 2 to 5%) and excessive spraying excipient 
is separated. The drying air temperature is preferable 30 
from about 0° to about 60°C. 

In the spray cooling, spray drying and modified 
spray drying processes the following spraying exci- 
pients may be used: starches, modified starches, tri- 
calcium phosphate, lactose, mannitol, ethyl cellulose, 35 
coagulated albumin, hardened gelatine, casein, 
stearat-Ca, stearat-Na, metal soaps, hydrogenated ri- 
cinus oil, polyoxide, talcum, waxes, and silicates. 

In a sheet drying process the suspension is pre- 
ferably dried in a thin layer to form a solidified suspen- 40 
sion which subsequently may be ground into a pow- 
der. Alternatively, the suspension may be emulsified 
in an oil, washed and dried/spray dried or extruded, 
drum dried and crushed or treated by any combina- 
tion of known methods of finely dividing and drying or 45 
drying and finely dividing. 

Microencapsulated p-carotene may be a constit- 
uent of vitamin tablets. However, because of the rel- 
atively low concentration of p-carotene in microcap- 
sules prepared using the known techniques, it is nec- so 
essary to formulate the vitamin tablets with a relative- 
ly large amount of p-carotene microcapsules resulting 
in bulky tablets. This obstacle is overcome when tab- 
lets are formulated with microcapsules having a high 
p-carotene c ntent that are prepared accord ing to the 55 
invention. 

Another advantage of the hydrocolloid protection 
of microparticles f hydrophobic/aerophilic com- 



pounds, such as phenacetin, is an improved perfor- 
mance when preparing tabl ts from such compounds. 

It is pref rr d to include an antioxidant in the sus- 
pension when the active compound is sensitive to 
oxygen. The antioxidant can be water soluble or water 
insoluble and can be incorporated during the milling 
process or in a subsequent emulsrfication process. 

The dispersability of the microencapsulated 
product is evaluated visually after the addition of 0.2 
g of microencapsulated product to 200 ml of water 
having a temperature of 40°-45°C in a beaker. The 
dispersability is satisfactory when the microencapsu- 
lated particles are immediately wetted and a uniform 
dispersion is formed after 2 minutes of stirring. When 
viewed in a light microscope in transparency the dis- 
persion consists of predominantly discrete particles. 

In the microencapsulated product prepared ac- 
cording to the above process containing a hydropho- 
bic/aerophilic solic having a maximum average partic- 
le size not exceeding 10 jim and which can be dis- 
persed in water in the form of discrete microparticles, 
the amount of hydrophobic/aerophilic solid is up to 71 
percent by weight of the microencapsulated product. 
The microcapsules prepared by the process descri- 
bed above can be used in pharmaceutical composi- 
tions, feeds and foodstuffs. 

Example 1 

1000 g of p-carotene was added in a ^-atmos- 
phere to a solution of 584 g of 240 Bloom gelatine and 
100 g of Na-ascorbat in 2800 g of water having a tem- 
perature of 65°C. Before the addition of p-carotene 
the solution had been degassed using a vacuum and 
the pressure had been brought to equilibrium with N 2 . 
When the p-carotene crystals were sufficiently wet- 
ted, the suspension was milled in a bead mill, Dyno- 
Mill type KDL, during 1 hour of recirculation. The mil- 
led suspension was transferred in a N^atmosphere to 
a degassed aqueous solution of 1300 g of gelatine 
and 2044 g of sucrose, wherein 9.5 g of ascorbyl pal- 
mitate and 14.3 g of a mixture of a-, p-, and y- toco- 
pherol had been emulsified. After being thoroughly 
mixed the resulting suspension was spray cooled in 
a conventional manner. 

The following intervals of product characteristics 
for four products were obtained: 
p-carotene content: 13.2 - 13.8 percent by 
weight 

extractable p-carotene: 0.3 - 0.8 percent by 
weight 

absorption ration Aas^m^A^nm: 1.16 
absorption ration A452nm:A34o n m: 14.7 - 15.2 
stability after 6 months at 22°C: 100% of origi- 
nal p-caroten content 

The visual dispersability test was satisfact ry. 
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Example 2 

600 g of p-caroten was added in a N^atmos- 
phere to a solution of 350 g of 240 Bloom gelatine and 
60 g of Na-ascorbat in 1500 g of water having a tem- 
perature of 65°C. Before the addition of p-carotene 
the solution had been degassed using a vacuum and 
the pressure had been brought to equilibrium with N 2 . 
When the p-carotene crystals were sufficiently wet- 
ted, the suspension was milled in a bead milt, Dy no- 
Mill type KDL, during 1 hour of recirculation. The mil- 
led suspension was transferred to a degassed aqu- 
eous solution of 184 g of gelatine and 484 g of sucrose 
in a N^atmosphere, wherein 7.9 g of a mixture of a-, 
p-, and y-tocopherol had been emulsified. After being 
thoroughly mixed the resulting suspension was spray 
cooled in a conventional manner. 

The following product characteristics were ob- 
tained: 

p-carotene content: 1 6.9 percent by weight 
extractable p-carotene: 0.4 percent by weight 
absorption ration Aw^mAttamm 1 ■ 1 6 
absorption ratio a^^As^m^ 1 5 - 4 
stability after 3 months at 22°C: 98.7% of orig- 
inal p-carotene content 

The visual dispensability test was satisfactory. 

Example 3 

500 g of p-carotene was added to a solution of 
146 g of 240 Bloom gelatine and 50 g of Na-ascorbat 
in 1000 g of water having a temperature of 65°C. 
When the p-carotene crystals were sufficiently wet- 
ted, the suspension was milled in a bead mill, Dy no- 
Mill type KDL, during 1 hour of recirculation. In the mil- 
led suspension 7.1 g of a mixture of a-, P-, and -^to- 
copherol had been emulsified. After being thoroughly 
mixed the resulting suspension was spray cooled in 
a conventional manner. 

The following product characteristics were ob- 
tained: 

p-carotene content: 42.5 percent by weight 
absorption ration A452nm:A483nm: 1 • 1 9 
absorption ration A462nm^34onm: 

The visual dispensability test was satisfactory. 

Example 4 

360 g of p-carotene was added to a solution of 
210 g of low Bloom gelatine and 36 g of Na-ascorbat 
in 935 g of water having a temperature of 65°C. When 
the p-carotene crystals were sufficiently wetted, the 
suspension was milled in a bead mill, DynoMill type 
KDL, during 1 hour of recirculation. The milled sus- 
pension was transferred to an aqueous solution of 
648 g of high Bloom gelatine and 556 g of sucrose, 
wh r in a mixture of 151 g f coconut oil and 0.9 g of 
a mixture of a-, p-, and y-tocoph rol had been mul- 



sif ied. After being thoroughly mixed the resulting sus- 
pensi n was spray cool d in a conventi nal mann r. 

The following product charact ristics were ob- 
tained: 

5 p-carotene content: 11.3 percent by weight 
extractable p-carotene: 0.1 percent by weight 
absorption ration A462nm : A483nm^ 1-16 
absorption ration A452nm:A340nm: 
stability after 3 months at 22°C: 96.5% of orig- 

10 inal p-carotene content 

The visual dispensability test was satisfactory. 

Example 5 

15 600 g of p-carotene was added in a ^-atmos- 

phere to a solution of 350 g of 70 Bloom gelatine and 
60 g of Na-ascorbat in 1 500 g of water having a tem- 
perature of 65°C. Before the addition of p-carotene 
the solution had been degassed using a vacuum and 

20 the pressure had been brought to equilibrium with N 2 - 
When the p-carotene crystals were sufficiently wet- 
ted, the suspension was milled in a bead mill, Dyno- 
Mill type KDL, during 1 hour of recirculation. The mil- 
led suspension was transferred to a degassed aqu- 

25 eous solution of 592 g of 30 Bloom gelatine and 558 
g of sucrose in a N 2 -atmosphere, wherein a mixture 
of 1 1 7 g of coconut oil and 0.7 g of a mixture of a- f p-, 
and y-tocopherol had been emulsified. After being 
thoroughly mixed the resulting suspension was sub- 

30 jected to a modified spray drying. 

The following product characteristics were ob- 
tained: 

p-carotene content: 11.4 percent by weight 
extractable p-carotene: 0.7 percent by weight 
35 absorption ration A^s2nm'^A83nm'- 1 - 16 
absorption ration A^nm^wnm- 14.4 
stability after 3 months at 22°C: 95.1% of orig- 
inal p-carotene content 

The visual dispensability test was satisfactory. 

40 

Example 6 

25 g of Canthaxanthin was added to a solution of 
1 4.5 g of 1 06 Bloom gelatine and 2.5 g of Na-ascorbat 

45 in 70 g of water having a temperature of 65°C. When 
the cantaxanthin crystals were sufficiently wetted, 
the suspension was milled in a bead mill, DynoMill 
type KDL, during 1 hour. The milled suspension was 
transferred to an aqueous solution of 153 g of 240 

so Bloom gelatine and 153 g of sucrose, wherein 0.5 g 
of ascorbyl palmitate and 2.0 g of BHT and 10.0 g of 
ethoxyquin had been emulsified. After being thor- 
oughly mixed the resulting suspension was spray 
cooled in a conventional manner. 

55 The final product contained 4.4 percent by weight 

of canthaxanthin. 

The visual dispensability test was satisfactory. 
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Example 7 

25 g of Astaxanthin was added to a solution of 
1 4.5 g of 1 06 Bloom gelatine and 2.5 g of Na-ascorbat 
in 1500 g of water having a temperature of 65°C. 
When the astaxanthin crystals were sufficiently wet- 
ted, the suspension was milled in a bead mill, Dy no- 
Mill type KDL, during 1 hour. The milled suspension 
was transferred to an aqueous solution of 1 53 g of 240 
Bloom gelatine and 153 g of sucrose, wherein 0.5 g 
of ascorbyi palmitate and 2.0 g of BHT and 10.0 g of 
ethoxyquin had been emulsified. After being thor- 
oughly mixed the resulting suspension was spray 
cooled in a conventional manner. 

The final product contained 4.5 percent by weight 
of astaxanthin. 

The visual dispersability test was satisfactory. 

Example 8 

500 g of p-carotene was added to a solution of 
250 g of gum arable and 50 g of Na-ascorbat in 1750 
g of water having a temperature of 65°C. When the 0- 
carotene crystals were sufficiently wetted, the sus- 
pension was milted in a bead mill, DynoMiil type KDL, 
during 1 hour of recirculation. The milled suspension 
was transferred to an aqueous solution of 916 g of 
gum arabic and 780 g of sucrose, wherein 7.4 g of a 
mixture of a-, p -, and y-tocopherol had been emulsi- 
fied. After being thoroughly mixed the resulting sus- 
pension was spray cooled in a conventional manner. 

The following product characteristics were ob- 
tained: 

p-carotene content: 8.9 percent by weight 
absorption ration A452nm:A483nm: 1 ■ 1 6 
absorption ration A452nm :A 340nm: 14.2 

The visual dispersability test was satisfactory. 

Example 9 

500 g of p-carotene was added to a solution of 
200 g of Methocel® E5 and 50 g of Na-ascorbat in 
2000 g of water having a temperature of 65°C. When 
the p-carotene crystals were sufficiently wetted, the 
suspension was milled in a bead mill, DynoMiil type 
KDL, during 1 hour of recirculation. The milled sus- 
pension was transferred to an aqueous solution of 
323 g of Methocel® E5 and 1224 g of sucrose, where- 
in 7.6 g of a mixture of a-, p-, and y-tocopherol had 
been emulsified. After being thoroughly mixed the re- 
sulting suspension was subjected to a modified spray 
drying process in a conventional manner. 

The following product characteristics were ob- 
tained: 

p-carotene content: 4.0 percent by weight 
absorption rati n A452nm A483nm: 1-19 
absorption ration A^nm-A^nm: 1 0.0 

Th visual dispersability test was satisfactory. 



Example 10 

500 g of p-carotene was added to a solution of 
500 g of Capsul® 50 g and of Na-ascorbat in 1500 g 

5 of water having a temperature of 65°C. When the p- 
carotene crystals were sufficiently wetted, the sus- 
pension was milled in a bead mill, DynoMiil type KDL, 
during 1 hour of recirculation. The milled suspension 
was transferred to an aqueous solution of 665 g of 

10 Capsule and 777 g of sucrose, wherein 7.2 g of a mix- 
ture of a-, p-, and y-tocopherol had been emulsified. 
After being thoroughly mixed the resulting suspen- 
sion was subjected to a modified spray drying proc- 
ess in a conventional manner. 

15 The following product characteristics were ob- 

tained: 

p-carotene content: 9.9 percent by weight 
absorption ration A 4 52nm:A 46 3 rim : 1.16 
absorption ration A452nm^A340nm- 13.6 
20 The visual dispersability test was satisfactory. 

Example 11 

500 g of p-carotene was added to a solution of 
25 292 g of 240 Bloom gelatine in 1400 g of water having 
a temperature of 65°C. When the p-carotene crystals 
were sufficiently wetted, the suspension was milled in 
a bead mill, DynoMiil type KDL, during 1 hour of re- 
circulation. The milled suspension was transferred to 
30 an aqueous solution of 1 1 32 g of 240 Bloom gelatine 
and 1298 g of sucrose, wherein 7.4 g of a mixture of 
a-, p-, and y-tocopherol had been emulsified. After 
being thoroughly mixed the resulting suspension was 
spray cooled in a conventional manner. 
35 The following product characteristics were ob- 

tained: 

p-carotene content: 1 0.5 percent by weight 
extractable p-carotene: 0.3 percent by weight 
absorption ration A452n m :A483nm: 117 
40 absorption ration A452nm:A340nm : 1 4 -6 

The visual dispersability test was satisfactory. 

Example 12 

45 250 g of Ibuprofen was added to a solution of 146 

g of 240 Bloom gelatine in 700 g of water having a 
temperature of 65°C. When the ibuprofen crystals 
were sufficiently wetted, the suspension was milled in 
a bead mill, DynoMiil type KDL, during 1 hour of re- 

50 circulation. The milled suspension was transferred to 
an aqueous solution of 566 g of 240 Bloom gelatine 
and 649 g of sucrose. After being thoroughly mixed 
the resulting suspension was spray cooled in a con- 
ventional manner. 

55 The final product contained 12.9 percent by 

w ight of ibupr f n. 
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Example 13 

300 g f Curcumin crystals was added to a solu- 
tion of 300 g of low-bloom gelatine and 300 g of su- 
crose in 900 g of water having a temperature of 65°C. 
When the curcumine crystals were sufficiently wet- 
ted, the suspension was milled in a bead mill, Dyno- 
Mill type KDL, during 1 hour of recirculation. The mil- 
led suspension was transferred to a solution of 750 g 
of sucrose in 300 g of water. 

After being thoroughly mixed the resulting sus- 
pension was subjected to a modified spray drying 
process. 

The final product contained 26.0 percent by 
weight of curcumin. 



9. A process according to claim 8, characterized in 
that the drug is ibuprofen, griseofulvin, a benzo- 
diazepine, phenacetin and/or a hormon . 

5 10. A process according to any one of the preceding 
claims, characterized in that the hydrocolloid is 
gelatine, gum arabic, soya bean protein and/or 
modified starch. 

10 11. A process according to any one of the preceding 
claims, characterized in that the suspension 
contains a carbohydrate, in an amount of up to 70 
percent by weight of the suspension. 

15 12. A process according to claim 11, characterized 
in that the carbohydrate is sucrose. 



Claims 



5. 



6. 



7. 



8. 



A process of preparing a hydrophobic/aerophilic 
solid which can be dispersed in water in the form 
of discrete micropartides, characterized in mil- 
ling the solid in an aqueous medium in the pres- 
ence of a hydrocolloid in an amount of not less 
than about 10 percent by weight of the hydropho- 
bic/aerophilic solid to obtain a suspension con- 
taining suspended particles of an average partic- 
le size not exceeding 10 um and finely dividing 
and drying the suspension thus formed to obtain 
a powder. 

A process according to claim 1, characterized in 
that the suspension containing suspended par- 
ticles is finely divided and dried by spray cooling, 
conventional spray drying or modified spray dry- 
ing. 

A process according to claim 2, characterized in 
that the suspension is finely divided and dried in 
the presence of a spraying excipient. 

A process according to any one of the preceding 
claims, characterized in that the solid is a caro- 
tenoid or derivative thereof. 

A process according to claim 4, characterized in 
that the carotenoid is p-carotene, p-apo-8-caro- 
tenal, canthaxanthin, and/or astaxanthin. 

A process according to claims 1-3, characterized 
in that the solid is a natural colorant 

A process according to claim 6, characterized in 
that the natural colorant is curcumin, chlorophyll 
and/or carmin . 

A process acc rdingt claims 1-3, characterized 
in that the solid is a drug. 



13. A process according to any one of the preceding 
claims, characterized in that the suspension fur- 

20 ther contains an antioxidant. 

14. Process according to claim 1, characterized in 
that the solid is used in an amount which is suf- 
ficient to provide a microencapsulated product 

25 having a concentration of up to 71 percent by 

weight of solid active material. 



30 



Patentanspruche 



1. Verfahren zur Herstellung eines hydrophoben/ae- 
rophilen Feststoffes, der in Wasser in Form von 
diskreten Mikroteilchen dispergiert werden kann, 
gekennzeichnet durch Mahlen des Feststoffes in 

35 einem wassrigen Medium in Anwesenheit eines 

Hydrokolloids in einer Menge von nicht weniger 
als etwa 10 Gew.-% des hydrophilen/aerophilen 
Feststoffes zum Erhalt einer Suspension, die 
suspendierte Teilchen mtt einer 1 0 um nicht uber- 

40 steigenden Durchschnittsteilchengro&e enthalt, 

und Feinunterteilen und Trocknen der so gebilde- 
ten Suspension zum Erhalt eines Pulvers. 

2. Verfahren nach Anspruch 1, dadurch gekenn- 
45 zeichnet, daB die Suspension, die suspendierte 

Teilchen enthalt, durch Spruhkuhlung, konventio- 
nelles Spruhtrocknen Oder modifiziertes 
Spruhtrocknen feinunterteilt wird. 

so 3. Verfahren nach Anspruch 2, dadurch gekenn- 
zeichnet, dad die Suspension in Anwesenheit ei- 
nes Spruhstreckmittels feinunterteilt und getrock- 
net wird. 

55 4. Verfahren nach einem d r vorh rgehenden An- 
spruche, dadurch g kennzeichnet, daB der Fest- 
stoff ein Carotinoid Oder ein Derivat hiervon ist. 
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5. Verfahren nach Anspruch 4, dadurch gekenn- 
zeichnet, daft das Carotinoid 0-Carotin, p-apo-8 - 
carotinal, Canthaxanthin und/od r Astaxanthin 
ist. 

6. Verfahren nach Anspruch 1 bis 3, dadurch ge- 
kennzeichnet, daB der Feststoff ein naturlicher 
Farbstoff ist. 

7. Verfahren nach Anspruch 6, dadurch gekenn- 
zeichnet, daft der naturliche Farbstoff Curcumin, 
Chlorophyll und/oder Karmin ist. 

8. Verfahren nach Anspruch 1 bis 3, dadurch ge- 
kennzeichnet, daB der Feststoff ein Arzneiwirk- 
stoff ist. 

9. Verfahren nach Anspruch 8, dadurch gekennzeich- 
net, daB der Arzneiwirkstoff Ibuprofen, Griseoful- 
vin, ein Benzodiazepin, Phenacetin und/oder ein 
Hormon ist 

10. Verfahren nach einem der vorhergehenden An- 
spruche. dadurch gekennzeichnet, daB das Hy- 
drokolloid Gelatine, Gummi arabicum, Sojaboh- 
nen protein und/oder mod if izierte Starke ist. 

11. Verfahren nach einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, daB die Sus- 
pension ein Kohlenhydrat in einer Menge bis zu 
70 Gew.-% der Suspension enthalt 

12. Verfahren nach Anspruch 11, dadurch gekenn- 
zeichnet, daB das Kohlenhydrat Saccharose ist. 

13. Verfahren nach einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, daB die Sus- 
pension weiterhin ein Antioxidans enthalt 

14. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, daB der Feststoff in einer Menge einge- 
setzt wird, die ausreicht, urn ein mikroeingekap- 
seltes Produkt zu liefern, das eine Konzentration 
von bis zu 71 Gew-% an festem aktivem Material 
hat 



Revendicatlons 

1. Procede de preparation d'un sol id e hydropho- 
be/aerophile qui peut etre disperse dans I'eau 
sous forme de micro particules separees ("dis- 
cretes"), procede caracterise en ce qu'on broie le 
solide dans un milieu aqueux, en presence d'un 
hydrocotloTde dont la quantite n represente pas 
moins d'environ 10 % du poids du solide hydro- 
phob /aerophile, pour obtenir une suspension 
contenant en suspension des particules d'un 



tail I e particulate en moyenne n'excedant pas 10 
urn, et I' n divise et seche enf in la suspension 
ainsi formee pour obtenir une poudre. 

5 2. Procede selon la revendication 1, caracterise en 
ce que la suspension contenant des particules en 
suspension estfinementdiviseeetsechee parre- 
froidissementavec pulverisation, parun sechage 
traditionnel par atomisation ou par un sechage 

10 par atomisation modif ie. 

3. Procede selon la revendication 2, caracterise en 
ce que la suspension est f inement divisee et se- 
chee en presence d'un excipientde pulverisation. 

15 

4. Procede selon Tune quelconque des re vendi ca- 
tions precedentes, caracterise en ce que le solide 
est un carotenoTde ou un derive de carotenoTde. 

20 5. Procede selon la revendication 4, caracterise en 
ce que le carotenoTde est du 0-carotene, du p- 
apo-8'-carotenal, de la cant haxant nine et/ou de 
I'astaxanthine. 

25 6. Procede selon les revendications 1 a 3, caracte- 
rise en ce que le solide est un colorant nature). 

7. Procede selon la revendication 6, caracterise en 
ce que le colorant nature I est de la curcumine 

30 (jaune de curcuma), de la chlorophylle et/ou du 

carmin. 

8. Procede selon les revendications 1 a 3, caracte- 
rise en ce que le solide est un medicament 

35 

9. Procede selon la revendication 8, caracterise en 
ce que le medicament est I'ibuprofene, la griseo- 
fulvine, une benzodiazepine, de la phenacetine 
et/ou une hormone. 

40 

10. Procede selon Tune quelconque des revendica- 
tions precedentes, caracterise en ce que I' hydro- 
cotloTde est de la gelatine, de la gomme arabique, 
de la p rote in e de soja et/ou de I'amidon modif ie. 

45 

11. Procede selon Tune quelconque des revendica- 
tions precedentes, caracterise en ce que la sus- 
pension contient un glucide (hydrate de carbone), 
present en une quantite representant jusqu'a un 

so maximum de 70 % du poids de la suspension. 

1 2. Procede selon la revendication 1 1 , caracterise en 
ce que le glucide est le saccharose. 

55 13. Procede s ton Tune qu tc nqu d s rev ndica- 
tions precedentes, caracterise en ce que la sus- 
pension contient en outr un antioxydant. 
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14. Procede selon la revendication 1 , caracterise en 
ce que le s lide est utilise n une quantite qui suf- 
f it a fournir un prod u it microencapsule ay ant une 
concentration pouvant allerjusqu'a 71 % du poids 
de la matiere active solide. 5 
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